Abstract: Safety assessment of flood control structures (FRS) or dams located in alluvial basins in the desert southwest commonly includes characterizing the existing or potential future hazard to these structures due to ground pumping-induced subsidence. Differential subsidence can lead to changes in surface hydrology and flood storage capacity, and possible earth fissuring that might cause a piping erosion FRS failure during a flood event. For these studies, the authors typically use deep Wenner array resistivity as a reconnaissance tool to assess compressible basin alluvium and possible relatively shallow (<300 meters depth) bedrock.
During a study at a FRS in Maricopa County, Arizona, one of four deep resistivity soundings indicated a possible buried bedrock high. While depth to bedrock was typically interpreted to be or exceed about 300 meters, consistent with general gravity studies, the bedrock depth at one location was only about 150 meters. A tall road embankment over the FRS had precluded effective gravity measurements at that location. Predictions of future groundwater decline range from about 100 to 200 meters within the FRS design lifetime of 100 years, resulting in significant future differential subsidence. Roadway, wire fence and electrical transmission line constraints constrained further deep resistivity sounding locations. Deep Refraction Microtremor (ReMi) soundings were performed using the nearby interstate highway (200 meters distant) as a low frequency ambient source to attempt to further assess the possible presence of the bedrock high. During interpretation, careful attention was paid to coherence in the lowest frequency range (~2 to 8 Hz). Reasonable depth and velocity interpretations were obtained in the area of the bedrock high, and unreasonable interpretations were obtained elsewhere. Finally, satellite-based InSAR was evaluated and verified that recent very small possible subsidence indications (less than ~5 cm in 3 years) were consistent with the bedrock high and deepest basin alluvium.
